The demand for the development of intelligent construction equipments is increasing gradually to deal with the current problems of construction technology such as lack of skilled workers, aging of engineers, safety issues, etc. Especially, earth work such as excavation is very machine-dependent, and there have been many researches on the development of intelligent excavator. This requires a great safety concern. Thus, the objective of this study is to develop the technology of enhancing the safety of intelligent excavation system by developing the essential technology of object detection for the intelligent excavator and applying it to a user-friendly system. Literature was reviewed, and the function of various sensor technologies was investigated and analyzed. Then, the best laser sensor was selected for an experiment to determine its effectiveness. Object detection algorithm was developed for a user interface program, and this can be used as the fundamental technology for the development of a safety management system for intelligent excavation work.
Introduction
Recent Korean construction industry is following the trend of state-of-the-art facility, complexity and gentrification in response to various demands of the consumers, and the attainment of the essential technology has been the key to keeping the competitive edge. Additionally, the generation of high addedvalue has been the objective of the construction industry to maintain the competitiveness in response to free market influence of construction industry. Nevertheless, construction industry has been traditionally regarded as one of 3D (dirty, difficult, dangerous) work, and the retention of young experienced workers has been a big problem due to the avoidance of young workers delving into the construction work. Old workers, who have been the main workhorse for the modernization in the past, have become aged, while the ratio of young workers desiring to be the main workhorse for future construction market has decreased considerably. Accordingly, the imbalance of supply and demand for construction workers has become a serious issue, and, moreover, industrial accidents have been reported the most in the construction industry. Figure 1 illustrates this point.
These problems of lack and aging of skilled workers and safety problems lead to the reduction of worker's productivity, worsening of the payback on investment due to increased wage, difficulty in maintaining the quality and safety as well as decreased competitiveness in construction technology. These are the current and impending issues for domestic construction industry. Accordingly, the development of automated construction equipments can be regarded as the best technological approach to solve these impending problems.
This study aims at developing an object detection technology for obstacles around the excavator using laser sensor in order to enhance the safety of the earth work environment. Literature was reviewed, and the function of various sensor technologies were investigated and analyzed to identify and select the best sensor.
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